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FERTILIZERS FOR VARIOUS CROPS 

A M .? N( !f the f t Mi TJ?- be considered in determining the composition and 
"■ quantity of a fertilizer to meet the specific requirements of a certain 

ZZoul ltZ tU ? ?>i a \ th ! S0H ' ib) the l0cal climatic conditi o^. «SdS 
pievious treatment of the land. 

77ie Sotf.—Clay soils are naturally more plentifully provided with the 
mineral plant food substances than are sandy soils. Peat and muck soils con- 

2S- e th2'Lr f - vegetable ma ! tei '- are liable t0 be deficient »! ~«, 

mattei though rich in organic matter and in latent nitrogen they may still 

S ^Sft, fr ,7d P the * at T ° f fa ,T manUre - The -anure'coSut 
bacteria which, under conditions favourable to their development, promote the 
decomposition of the muck or peat, liberating therefrom plant food ubstance, 

n P d Too aY'^V In , thC fertiHzer treatment of ™«ck soils, phospEa'id 
i n rem, rS ? P artlcula rly important, though nitrogen in available form may, 
oc required to encourage early growth. 

in* rJ^hTwr iD ? gar . d t0 h °l h 8Urface and subsoil is most helpful in decid- 

hould ncl, do 'I 6 '' tT ? \™ n \ ? Cr ° PS t0 be gr0Wn thereon - Thi * ^formation 
should include a knowledge of their texture, drainage, reaction and if possible 

on a tTs°ts U t- lr/i a , le ^ f00 , d co " stit ^ P^ent as determined bT-pid 
SO tests 01 field trials. For instance, it was found that of two light sandv 
soils, one (overlying a gravelly subsoil) responded in a very marked degree 
to potass.c fertilizers, whereas the other soil (overlying a silty <ub4ih gave 

'iily a meagre response. y * UU9 ° U > *^e 

i».Sl imat l\ ° r Senson( t l Conditwm.-Moiatme and temperature are potent 

actors in determining the size and quality of the crop, and. incidentally the 

kind and quantity of the fertilizers that may be applied ofitably For example 

£5fc5nv° fT™ hl "'f ^ Iaritime Pr0VmcS find jt Profitable to app^v a 

nnlf 'fl the aCFe ' A Westem 0ntari0 the maximum profitable ajplica- 

on of a suitably compounded potato fertilizer would probably be 1.000 pounds 

„v« T , h K e of° 0ler ' m0ister Climate 0f the Ma "times is the factor above all which 
g ves that province pre-eminence over many sections of Ontario in the yield 

OnKin Pei ' T* °u, the 0t u her hand ' the warmer - drier climate of WeSern 
Ontario ,s more favourable to the growth of corn, alfalfa, fall wheat, etc. 
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630.4 
C212 
WPS 
SP 



thority ot Honourable J. G. Gardiner. Minister of Agriculture. Ottawa. I!M0 



Previous Treatment of the Land.— This may be considered chiefly in respect 
to manuring, fertilizing and cropping. 

Speaking generally, when the soil has been enriched by liberal applica- 
tions of manure the supplemental fertilizer may be smaller in quantity and 
need not contain such large proportions of nitrogen and potash as would be 
desirable where no manure has been, or is being, applied. 

If a liberal application of fertilizers has been made for a hoed crop, the 
succeeding grain crop— if it is deemed desirable to stimulate its early growth- 
may require only a small top-dressing of a fertilizer supplying available nitrogen. 

In deciding the nature and quantity of the fertilizer applications to be 
given, the draft made on the available plant food substances in the soil by 
previous crops might well be considered. 

Fertilizer Treatment for Various Field Crops 

The following suggestions are based on extensive experience in the use 
of fertilizers and on a knowledge of the special requirements of different crops 
and their varying abilities to procure their plant food from the soil. For example, 
experience has shown that small grains, mangels, grasses and leafy crops in 
general respond well to applications of nitrogen, whereas turnips give their 
greatest response to applications of phosphatic fertilizers. 

The limit of profitable application of fertilizers is determined by the value 
of the resultant increase in yield and quality of the crop, and, further, whether 
increases in the quantity of the fertilizer applied result in profitable increases 
of the crop. Thus, an application of 1,000 pounds per acre of a fertilizer may 
give a profitable increase of the crop, but raising the rate to 1,500 pounds, though 
still further increasing the yield, will not prove profitable unless the value of 
this additional increase in yield is greater than the cost of the extra 500 pounds 
of fertilizer applied. 

The fertilizer formulae which follow may be regarded as approximating 
normal requirements of the crops cited when grown on soils of medium fertility 
under good farm practice, and are applicable chiefly to Eastern Canada and . 
British Columbia. They are based largely on the results of experimental work 
conducted by several divisions of the Dominion Experimental Farms and by 
provincial agricultural institutions and are very similar to the recommendations 
of the provincial fertilizer boards and councils. 

The fertilizer materials recommended are obtainable from most fertilizer 
dealers and are employed in the preparation of mixtures commonly found on 
the market, 



Fkrtilizers for Grain 

(Eastern Canada and British Columbia) 

I'nder a good system of farm management by which there is available 
an adequate supply of farm manure and in which the growing of legumes is 
included in the crop rotation, the employment of commercial fertilizers for 
grain crops may not be necessary, though there are special cases in which 
phosphoric acid or nitrogen or both may be profitable. When the grain crop 
follows a hoed crop for which manure has been applied, or is sown on a legume 
sod ploughed under, the application of nitrogen seldom results in a profitable 



return, though phosphoric acid may be necessary for maximum yields. On 
very light sandy loams an application of potash may be desirable, especially 
for malting barley. 

Under certain conditions, the application of one or more of the essential 
elements of plant food may be desirable, as in the following examples: — 

The soil may be deficient in only one element of plant food. In many 
districts of Canada the soil is naturally low in phosphoric acid, and applica- 
tions of phosphatic fertilizers are usually followed by profitable results. Again, 
nitrogen may be the limiting factor, calling for a dressing of a nitrogenous 
fertilizer. 

When the soil is of low fertility naturally, or due to a limited manure supply 
or to heavy cropping, the application of a complete fertilizer mixture such as 
2-12-6 (or a 2-12-10, or a 5-10-5 on poor sandy loams) may be required for 
satisfactory grain production. 

Poor growing conditions in early spring may warrant a top-dressing of a 
nitrogenous fertilizer such as nitrate of soda or sulphate of ammonia to encourage 
a more vigorous vegetative growth at that stage. 

When seeding down with a legume and timothy the application of a com- 
plete fertilizer mixture (as above) for the nurse crop may ensure a good catch 
and benefit the following hay crop. 

On muck and peat soils, liberal applications of phosphoric acid and especially 
of potash are very often essential for good growth and satisfactory ripening of 
the grain. 

FERTILIZER FORMULAE SUGGESTED FOR GRAIN 





Fertilizer materials in pounds per acre 




Type of soil 


Choice of 


Super- 
phosphate 

(20%) 


Muriate 
of potash 

(50%) 


Equivalent 
(approximately) to 


Sulphate of 
ammonia 


Nitrate of 
soda 


Sandy loams 

(lay loams 

Peat and muck 


25 
63 
25 


33 
84 
33 


150 
125 
150 
240 


50 

25 

30 

120 


j 
250 lb. of 2-12-10 
250 " 5-10-5 
250 " 2-12-0 
400 " 0-12-15 











The formulae in the table are suggested as liberal dressings of fertilizers for 
grain on soils of different types, the mixtures to be drilled in with the seed 
with a combination seed and fertilizer drill or by a special attachment to the 
seed drill. When applied broadcast the rate of application should be increased 
by one-third to one-half. In these recommendations, if the grain follows a well 
manured crop or a clover sod, the nitrogen of the mixture may be omitted. 

For fall wheat the superphosphate and muriate of potash should be drilled 
in with the seed, and the nitrogenous fertilizer applied as a top dressing in spring 
if the appearance of the crop indicates this need. However, on soils of low 
fertility it is advisable to apply the complete fertilizer at seeding time. 



Fertilizer for Grain 

{Prairie Provinces) 

For spring grain crops on summer-fallow land in the Prairie Provinces 
an application of from 25 to 75 pounds per acre of treble superphosphate or 
ammonium phosphate drilled in with the seed has in many districts given con- 
siderable increases in yield. The effect of applying 30 to 50 pounds per acre 
of ammonium phosphate to wheat at seven different stations in the Prairie 
Provinces is shown in the following table. 



THE EFFECT OF COMMERCIAL FERTILIZER ON WHEVT FOLLOWING 
SUMMER-FALLOW IN THE PRAIRIE PROVIKN I - 





Years 
average 


Yield of wheat 
l>er acre) 


Station 


No 
fortilizer 


Ammonium 

phosphate 

(11- 1 

at 30-50 

lb. per acre 


Brandon, Man 


4 
5 
9 
8 

5 

4 
6 


19 7 
16-8 
12-7 
16 6 
18-7 
18-8 
ls-1 




Indian Head, 


21-3 




22-5 




16 (3 


Swift ( urrent. Bask 


24-7 


Lethbridge. Alta. 


19-6 


Lacombc. Alia 


20-1 
25 3 



The increase m the yields of grain crops by the use of fertilizer., especii 
in the Prune Provinces, is dependent to a large extent on the moisture content 
ot the soil at the time of seeding and on the amount and distribution of the 
rainfall during the growing season. Thus the effect of fertilizer varies from 
year to year, depending upon the rainfall and, as is shown in the table con- 
siderable variations occur at different stations. The response to commercial 
fertilizer at Swift Current, Sask., and Lethbridge. Alta., has been relTtively 




insignificant At Melfort, Sask., and Lacombe, Alta., the fertilizer hag been 

f^ ra h 0re K b K nefiC L al - Greater response '™» fertilizer may be expend on 

arms which have been cropped for relatively long periods. On wS land 

the fertilizer enables the crop to get a quicker start and hence it is better able 



to compete with the weeds. Increases in most cases are not due to any marked 
deficiency in the total plant food in the soil but rather to the fact that the 
fertilizer supplies available food to the young plant, thus giving it a quick start — 
an advantage which is maintained throughout the growing season unless severe 
drought is experienced during the latter period of growth. 

Fertilizers for Hay 

The fertilizer treatment for hay crops depends to a large extent on the 
previous treatment and cropping. When a four-year rotation of hoed crop, 
grain, clover hay, and timothy hay is followed, the clover crop (first year hay) 
may not require any further application of fertilizers than that given to the first 
two crops of the rotation (See section on Fertilizers for Grain). 

Results of experimental work have shown that clover and alfalfa on many 
of the soils in Eastern Canada respond in particular to applications of phosphoric 
acid and lime. Where there is a deficiency of lime, resulting in an acid soil, con- 
ditions are unfavourable for the satisfactory growth of most leguminous crops. 
The application of lime (in the form of ground limestone, slaked lime, marl, 
etc.) and phosphoric acid (superphosphate or basic slag) may be made for the 
nurse crop. On old stands of alfalfa some response may be obtained from 
phosphatic fertilizers applied directly to the crop. 

On timothy hay, a top dressing of a nitrogenous fertilizer such as nitrate 
of soda or sulphate of ammonia frequently proves profitable when applied during 
the early weeks of growth at the rate of 50 to 100 pounds per acre. If a good 
rotation of crops has not been followed, resulting in low fertility of the soil, 
or if the soil is naturally of low productiveness, a complete fertilizer mixture of 
the following nature may be justified. 

Tounds per Acre 

Nitrate of soda* 70 

Superphosphate (20%) 150 

Muriate o! potash 30 

'Sulphate of ammonia at 50 pounds per acre may be used in place of nitrate of soda on 
soils well supplied with lime. The above mixture is equivalent, approximately to 250 pounds' 
of a 4-12-6 fertilizer. 

Fertilizers for Pastures* 

Experimental work of recent years has shown that fertilizers have an 
important place in the economic production of high quality pasture herbage. 
The degree to which fertilizers can be profitably used on pastures depends a 
good deal on the nature of the land, i.e., whether it is rough and stony and 
plentiful, or whether it is tillable and highly productive. Generally speaking, the 
higher the productive capacity of the soil the greater the amount of fertilizer 
which may be applied with profit. The kind of fertilizer to be used depends 
greatly on the composition of the soil and on the nature of the herbage desired. 
Fertilizers high in nitrogen tend to encourage the growth of grasses, whereas 
dressing; of the mineral constituents of plant food — phosphoric acid, potash and 
lime — tend to bring in the legumes and thereby to increase the protein content 
of the herbage. 

Before rough pasture land is fertilized, all undesirable shrub and weed growth 
should be removed, and if the herbage is poor a suitable seed mixture should be 
sown. Tillable lands on which the sward is very thin may require ploughing, 
reseeding and fertilizing. 

Owing to its limited supply on the average farm, manure is not often 
available for fertilizing pastures. When there is manure to spare it may be 
applied to pastures at the rate of 8 to 10 tons per acre; it will probably give 
better results if supplemented with 200 to 300 pounds of superphosphate. 

•For more detailed information, the reader is referred to Publication 602, Dominion Department of 
Agriculture: "Pasture Improvement in Eastern Canada". 



The recommendations below are based on the results of experimental work 
conducted by the Divisions of Field Husbandry, Animal Husbandry, and 
Chemistry, C.E.F., Ottawa. 

FERTILIZERS FOR PASTURES 



Character of soil 
and herbage 



and pasturf- 
Clay loams 



Sandy loams 



Clover pasture- 
Clay loams. 



Sandy loams. 



Fertilizer materials 
in pounds per acre 



Sulphate 

of ammonia 

applied 

annually 



100 
100 



Super- 
phosphate 

(20%) 

every four 

years 



400 
400 

400 

400 



Muriate 
of potash 

applied 

every four 

years 



50 
100 



100 



Alternative treatments 



0r i'^° !u' ° f H 2 " 6 ever y '<»"• vears with 
100 lb. sulphate of ammonia in the 
intervening years. 

with 100 lb. of sulphate of ammonia 
in tile intervening years. 

or 500 lb. of 2-12-6 or 0-16-6 every (our 

years. 
or 500 lb. of 2-12-10 or 0-12-10 every four 

years. 



Under some soil and climatic conditions it may be found more profitable co apply the mineral fertil 
lzcrs for pastures every two years but at a smaller rate, as for example, two-thirds th» ,£1^12 J£!J Y i 
above for every four-year period. S the amounts suggested 

Nitrate of soda 130 pounds or cyanamid 100 pounds may be substituted for 100 pounds of sulnhate 
of ammonia in the above recommendations. pounus oi suipnaie 

Spring applications are preferable for nitrogenous fertilizers, but superDhr>«nti«*„ k».:„ i„ i 

muriate of potash are advantageously applied in the fall. superpnosphate, basic slag and 



Fertilizers for Potatoes 

Of all ordinary farm crops the potato is probably the most profitably 
responsive to liberal feeding. The acceptance of this statement does not in the 
least ignore the fact that there are several other factors that play a very 
important part toward success in potato growing— type of soil, character of 
season and cultivation and spraying of the crop— but it means that with these 
factors favourable potatoes are very responsive to liberal application* of plant 
food. 

It is generally conceded that there is no better preparation for this crop 
than a clover or alfalfa sod well manured (15 to 20 tons per acre) and ploughed 
in the late summer or early autumn. The practice of fall ploughing ensures 
the decay of the sod and manure and provides a good supply of humus, which 
helps to retain moisture, and at the same time favours the conversion of unavail- 
able plant food to forms available for the use of the crop. It is claimed that 
spring dressings of fresh manure tend to encourage the development of scab 
For the same reason applications of ground limestone, marl, slaked lime or 
wood ashes should not immediately precede the potato crop. 

On fairly good soil from a well-manured sod as described, from 600 to 800 
pounds per acre of a 2-12-6, or on very light sandy loams of a 2-12-10, fertilizer is 
to be considered a liberal dressing. When manure is not to be had or if the soil 
is poor 800 to 1,200 pounds of a 4-8-10 or 5-9-8 mixture is recommended. In 
many of the potato-growing districts of the Maritime Provinces, where ferti- 
lizers are relied upon to furnish the greater part of the plant food required by 
this crop, as much as 2,000 pounds per acre have been used with profitable results 

On clay loams the potash may be reduced slightly. On very light sandy 
loams it may be increased with profitable results. 



FERTILIZERS SUGGESTED FOR POTATOES 
(On average sandy loams) 



Character and previous treat- 
ment of soil 



Clover sod liberally manured. 

Small dressing of manure 

( lover sod— no manure 

No clover or manure 



Fertilizer materials in pounds per acre 



Nitrate 
of soda 



40 

50 

65 

160 

200 



Sulphate 

of 
ammonia 



30 
40 
50 
120 
150 



Super- 
phosphate 
f20%) 



360 
480 
600 
480 
540 



Muriate 
of 

potash 



70 
100 
200 
240 
200 



Equivalent 
'approximately) to 



600 lb. of 2-12- 6 

800 " 2-12- 6 

1,000 " 2-12-10 

1,200 " 4-8-10 

1,200 " 5-9-8 



On peat and muck soils the fertilizer mixture should be high in phosphoric 
acid and potash-for example, a 2-8-10. In this type of soil the potash ^ content 
i* sometimes very low, and in such cases a fertilizer mixture with a higher 
potash content, such as 2-8-16, is to be preferred. 




A combination potato planter and fertilizer distributor. The fertilizer is placed "jbandii 
or strins on each side of the row of need and level with or slightly below the seed 
The fertilizer spouts may be adjusted to place the fertilizer at various distances from 
the seed; 2 to 3 inches is recommended. 

Fertilizers for Corn 

Barnyard manure is the most satisfactory source of plant food for corn, 

and on many farms the greater part of the manure produced is used for this 

crop Manure contains high amounts of nitrogen and potash as compared with 

its content of phosphoric acid; consequently it may be found advantageous to 



B 



supplement the manure with a phosphatic fertilizer such as superphosph. 
f the supply of manure is limited or if the soil is low in fertility a eomn ete 
tertihzer m which phosphoric acid and potash predominate is to be recom- 
mended. On light sandy loams, potash is an important element of plant food 
for the corn crop, and unless the land is heavily manured the application of a 
complete fertilizer having a fairly high content of potash maybe durable 

FERTILIZERS SUGGESTED FOB COBN 



Character and previous treat- 
ment of soil 



Loams and clay loams well 

manured 
Loams and clay loams, lightly 

manured. 
Sandy loams, well manured 
Bandy loams, lightly manured. 



Fertiliier materials in pounds per acre 



Nitrate 
of soda 



Sulphate 

of 
ammonia 



15 

30 
20 

Ml 



15 

30 
15 

as 



Super- 
phosphate 
L'd'-; ) 



150 

300 
180 
240 



Muriate 

of 
potash 



30 

60 
60 
120 



Equivalent 
(approximately) to 



2.50 lb. of 2-12- 6 



500 
300 
600 



2-i2- e 

2-12-1(1 
4- 8-10 



Cora seed is liable to injury if in direct contact with fertilizer material 
ana in these circumstances germination may be seriously lowered However if 
machinery for applying the fertilizer in the row is not available, broadc^tin e U 
satisfactory. If applied broadcast the above rates may be increSd by en, '- 



Fertilizers for Turnips 

„t n ,y u t rn f P !i re l PO w Particularly to a PP lications of Phosphoric acid, an element 

of plant food which favours root development. They grow best in a cool damn 

climate and under these conditions may be profitablv supplied with fairiv heav 

application, of plant food. In dry seasons the yield E be imhed bv t h r 

moisture supply and in these circumstances a small to moderate application of 

ert.lizer is usually found the most profitable. While the Trn p cfop respond^ 

in a marked degree to an application of phosphoric acid the addition H, ■ 

quantities of nitrogenous and potassic fertilizes is .fib fit has Ten fSnd 

hat fertilizer dressings are particularly useful in forcing the develonment of 

his crop in the early stages of growth, thus in some measure furn E „r - 

tection against the attacks of injurious insects. m ^ure lurnisnmg pro 

FBBTUJZER8 BUOOE8TED FOB TURNIPS 



Character and previous treat- 
ment of soil 



. ams— manured.... 
inured . 



Fertiliser materials in pounds per acre 



Nitrate 
of soda 



Sandy loams— manured . . . 

un manured. 



20 



40 
100 






55 
130 



Sulphate 

of 
ammonia 



15 



30 



20 



40 
100 



Super- 
phosphate 
20" | 






360 
300 






480 

360 



Muriate 

of 



■ 



70 
00 



H 



160 
130 



Equivalent 
(approximat' 






600 " 

600 " 5-10- J 



400 " 2 



800 " 2-12-10 
800 " 5 



9 

Fertilizers for turnips, in most cases, give best results when used in eon- 
junction with a dressing of barnyard manure. They may be applied broadcast 
before seeding or preferably at the time of seeding with a seed and fertilizer 
drill. 

For this crop, on average loams which have been dressed with 8 to 10 tons 
of manure, an application of from 300 to 500 pounds of superphosphate per acre 
may be found sufficient, or the mixtures in Table 33 may be used. 

In districts where " club-root " of turnips occurs the grower is advised to 
obtain information on the control of this disease from the Division of Botany 
and Plant Pathology, Science Service, Central Experimental Farm, Ottawa. 

Fertilizers for Mangels 

Mangels respond to liberal feeding; for best results they require a plentiful 
supply of available plant food, particularly in the early stages of growth. The 
employment of commercial fertilizers which furnish readily available plant food 
aids greatly in giving the seedlings an early start and in enabling the plants to 
withstand periods of drought and other adverse seasonal conditions which may 
occur during the later stages of growth. 

FERTILIZERS SUGGESTED FOR MANGELS 





Fertilizer materials in pounds per acre 




Character and previous 
treatment of soil 


Nitrate 
of soda 


Sulphate 

of 
ammonia 


Super- 
phosphate 
20- ! 


Muriate 

of 
potash 


Equivalent 
(approximately) to 


Clay loams — well manured 

lightly manured . 

or 

Sandy loams — well manured . . . . 
lightly manured. 


25 

50 

130 

25 
100 


25 
40 
100 

25 
80 


240 

480 
360 

240 
320 


50 
100 
130 

80 
160 


400 lb. of 2-12- 6 
800 " 2-12- 6 
800 " 5-9-8 

400 " 2-12-10 
800 " 4- 8-10 




Mangels — Fertilizer Experiment — Agassiz, B.C. 

Left — Plot fertilized with nitrate of soda, 125 lb. per acre; superphosphate, 250 lb. per acre; 

muriate of potash, 125 lb. per acre. Right — check, not fertilized. 



10 

Barnyard manure is most valuable in supplying nitrogen, phosphoric acid 
and potash, but the plant food of manure is liberated somewhat slowly and for 
this reason, larger yields are usually obtained if a moderate dressing of 
commercial fertilizer is used in conjunction with the manure. 

On the average loam which has been dressed with manure at the rate of 10 
to 15 tons per acre, the fertilizers shown in the table, applied either broadcast 
or by drilling at planting time, may be expected to give profitable returns. On 
unmanured land larger dressings may be profitably employed, especially if the 
soil is low in fertility and of a sandy nature. 

Fertilizers for Sugar Beets 

The manurial treatment for this crop should encourage a rapid and 
continuous growth in the early part of the season and a satisfactory ripening 
of the beet in the later stages of growth. 

The fertility and character of the soil determine to a large extent the best 
kind of fertilizer to apply for sugar beets. When manure is available it should 
be applied in the fall; when heavily manured the application of from 300 to 
400 pounds, per acre, of 20 per cent superphosphate will probablv «upply the 
plant food requirements of the crop. 

FERTILIZERS SUGGESTED FOB SUGAR BEETS 



Character and previous 
treatment of soil 


Fertilizer materials in pounds per acre 




Nitrate 
of soda 


Sulphate 

of 
ammonia 


Super- 
phosphate 

(20%) 


Muriate 

of 
potash 


Equivalent 
(approximately) to 


Clay loams — manured 


20 
35 

20 
35 


15 

25 

15 
25 


180 
300 

180 
300 


35 
60 

00 
100 


300 lb. of 2-12- 6 
500 " 2-12- 

300 " 2-12-10 
500 " 2-12-10 


unmanured 

Sandy loams — manured 


unmanured 



The application of the fertilizer may be by broadcasting or in the row bv 
an attachment to the planter. If the latter method is followed the machine 
should be designed so that the fertilizer does not come in contact with the seed 
Where time permits it may be found advantageous to apply half of the fertilizer 
broadcast before seeding and the remaining half in the row when seeding 

Dressings of ground limestone or marl are recommended on soils which are 
strongly acid. 

Fertilizers for Market Garden Crops 

Mineral Soils 

In market gardening, the quality and yield of the products grown are 
determined largely by the rapidity of growth and development of the crops. 
Certain crops, such as carrots, beets, etc., require a continuous supply of plant 
lood throughout the growing season. With others, such as tomatoes where 
early ripening is important, it is desirable to induce early rapid growth, which 
is slowed up later in the season to enable development and ripening of the 
fruit. For leafy vegetables and certain root crops, which require a short season 
of rapid growth, it is obvious that quickly available fertilizers are the most 
valuable. 

The importance of well-rotted manure in market gardening, as a source of 
plant nutrients and organic matter, is well known. However, the declining 
supply of this material has led gardeners to depend more and more on 
commercial fertilizers for maintenance of soil fertility and the utilization of 
garden refuse and green manure crops for the upkeep of soil organic matter. 
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Cabbage — Fertilizer Plots — Central Experimental Farm, Ottawa. 
Keft — Check plot, no fertilizer. Right — Plot fertilized with 1,000 pounds of 4-8-5 per acre. 

In general, no one fertilizer mixture can be expected to meet all conditions 
with all crops, but. bearing in mind the requirement* of the various vegetable 
crops, the two most useful commercial fertilizers at present readily obtainable 
are the 4-8-10 and 2-12-6 mixtures. With average soil conditions the 4-8-10 may 
be used in conjunction with green manure crops, but without barnyard 
manure, for many kinds of vegetables, provided it is supplemented as necessary 
with nitrogen in a readily available form, such as nitrate of soda and sulphate 
of ammonia. For very light soils or those known to be very low in potash, 
additional potash in the form of buriate or sulphate of potash may be necessary. 
Also, for a tomato crop or other crops with high phosphorus requirements, 
additional phosphorus, as in superphosphate, bonemeal, etc., may be necessary. 
Where a moderate quantity of barnyard manure is available, a 2-12-6 will 
correct the low phosphorus content of manure and thus provide a fair balance 
of nutrients for most vegetable crops. 

The following recommendations for market garden crops have been taken 
from those prepared by the Advisory Board for Ontario. Similar recom- 
mendations have been published by other provinces, and are available for 
distribution. 



Recommendations of the Advisory Fertilizer Board of Ontario, 1939 
Light and Sandy Loam Soils 

Leafy Crops: Lettuce, spinach, chard, asparagus, and 

Heading Crops: Celery, cabbage, cauliflower, Brussels sprouts. Use 4-8-10 
at the rate of 1500 lb. to 2000 lb. per acre, plus additional nitrogen as required. 

Root Crops: Onions, beets, parsnips, early potatoes. Use 4-8-10 at the rate 
of 1500 lb. per acre. 
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Fruiting Crops: Tomatoes, peppers, eggplant, Use 2-12-10 at the rate of 
500 to 1000 lb. per acre. Clay loams— use 2-12-6 at the rate of 500 to 1000 lb. 
per acre. 

If there has been no clover or manure previous to the tomato crop, increase 
the rate of application and supplement with a 200 lb. per acre side-dressing of 
nitrate of soda or sulphate of ammonia, a week or ten days after planting. 

Cucurbits: Cucumbers, squash, melon, etc. Use 4-8-10 at the rate of at 
least 1500 lb. per acre, plus 400 lb. sulphate of ammonia or its equivalent in 
nitrogen as an additional application. 

Miscellaneous: Sweet corn, green beans, garden peas, carrots. Use 2-12-10 
at the rate of 1500 lb. per acre, broadcasted before seeded. 

Note. — On soils of high acidity and in the case of heading crops, calcium 
cyanamid, applied from one to two weeks prior to planting, has given good 
results. 

Where club-root is present in the soil, calcium cyanamid, used according 
to directions, has given a satisfactory measure of control in many cases. 

Asparagus: Apply 4-8-10 immediatelv after cutting season, at 1500 lb. per 
acre. 

On Heavy Soils 

On heavier soils a lower rate of application of fertilizers carrying a higher 
phosphate content is recommended. 



Organic Soil? 

Organic soils in general are high in nitrogen and low in minerals, 
particularly potash. For this reason the fertilizers usually found most satis- 
factory on these soils are those low in nitrogen, high in phosphorus and still 
higher in potash. 

Roughly, organic soils may be divided into two groups, muck and peat. 
With the muck soil, the top layer of six inches to a foot, is well decomposed 
and in excellent physical condition for the production of crops. With peat, 
decomposition has not progressed as far and the original plant remains are 
visible in the surface layer. On this latter type, success in crop production 
depends largely upon the degree of decomposition of the soil. Raw or undecom- 
posed peat is of little value for crop production, but as decomposition progresses 
the value increases. Accordingly, to hasten decomposition and the release of 
plant food, as well as the improvement of the physical condition of the soil, 
applications up to ten tons per aero of well-rotted barnyard manure, in conjunc- 
tion with high potash fertilizers, have been found very effective. This has been 
the case at the Dominion Illustration Station at Caledonia Sprint:-. Ontario, 
where experiments have been conducted for six years on the area known a* the 
Alfred peat bog. 

Such treatment inoculates the soil and at the same time provides nutrients 
so that micro-organisms increase and hasten decomposition of the peat. When 
the point has been reached where further response in crop yields cannot be 
obtained from applications of manure, the surface will have reached an advanced 
stage of decomposition which may, from a practical standpoint, be considered as 
similar to muck and treated accordingly. 

At the Dominion Experimental Sub-station at Ste. Clothilde, Quebec, the 
soil ig a high quality wood carex muck typical of large areas in western Quebec. 
Analysis by the Quebec Soil Survey from a point near, and similar to the Sub- 
station property, shows the following composition. 
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Chemical Analysis Oven Dry Basis 

Ste. Clothihle Muck Soil 

Surface 12" Subsoil 12"-24" 

p A vaIue 8-32 6-36 

fi™fr a m 12-27 p.o. 10-34 p.c. 

Lime (CaO) 4-42 p.c. 412 pc 

Magnesia (UgO) . 0-62 p.c. 0-49 p c' 

Manganese ox.de (MnsOij 0-040 p.c. 0-020 pc 

Su.piur tnoxule U) '. /. /. J.g 1 " 8 " Ig*^ 

NtroKen 2-69 p.c. 2-62 p.c. 

Tin, analysis indicates a soil very high in nitrogen and sulphur and cor- 
respondingly low in essential mineral elements with the exception of calcium. 

During the four years that experiments have been conducted at this Sub- 
station, it has been found that .t is impossible to make a general recommenda- 
tion to cover vegetable crops as a whole for this soil type. From the experi- 
ranid v tllL I a™ply demonstrated that applications of potash are 

lapidlj tendered unavailable and for certain crops, such as late celery, supple- 
mentary applications are necessary during the later part of the season Fer- 
tilizers containing sulphur such as sulphate of potash, have been found actually 
detrimental to most crops. This is due, no doubt, to the high sulphur contem 
L L °, „ ° n f he other hand > heay y applications of muriate of potash to 



:; ~ /IT I u ■ ' , , ' neavy applications ol muriate of potash to 

he potato crop have nivanably produced chlorine injury symptoms in the 

°re^emial fn P r r tf ^ **** B S f 1S ° a ?P arent ^at applications of coppe 
;n \* nn *., °i the ° ni ° n f° P Wmch . H^^ fails to "P™ on this soil unless 



ttS^StZ acre of copper sulphate have been applicd with the ~' 

m inn f in 61 " 8 !'.? W °l lld DOt SCem , adv i sable for g rower « on these muck lands 
men a 5p n?2S!?S T*™** for the . r ? w placement of fertilizers. Experi- 
ments at bte. Clothilde for three years with six vegetable crops, four mixtures 
of fertilizers and three rates of application have shown that no "n crease 7n 
appHe:r a bVoad e caT Cted * "" ^^ ° f fertUiier »" -i.ar VmTunls 

FERTILIZER RECOMMENDATIONS FOR VEGETABLE CROPS ON MTJCK SOILS IN- 
WESTERN QUEBEC AND EASTERN ONTARIO 

Late Celery.— Apply 1,000 lb. to 2,000 lb. of 3-8-15 or 2-8-16 per acre supple- 
mented by summer s,de application of 100 lb. to 200 lb. of muria" of poTash 

LH.I HCl C r 

tvnp'^- a S ? m ' Ce ,, °l P °^f sh ' the ? ul P hate fo "" ^ unsuitable for celery on this 
type ol soil, and should not be included in the fertilizer mixture ' 

Potatoes-Apply 800 lb. to 1,500 lb. of 2-8-16 or 3-8-15 per acre Where 
it is desirable to use amounts in excess of 1,500 lb. per acre not more than 
two-thirds of the potash should be in the muriate form 

Onions.-Use 800 lb. to 1,500 lb. of 2-8-16 or 3-8-15 lb. plus 100 lb per 
acre of pulverized copper sulphate. Where the crop follows a heavily fertilize' 

nd'S Ib'to S'lh P °f tat0CS ' ^ n ! tr0gen f° Uldbc ° mitted from "he fo™u 
fwol i b : of su P er P h °sphate and 100 lb. to 150 lb of muriate of 

potash per acre used mstead or, if available, 0-12-15 at 600 lb. to Z lb per 

Cabbage and Cauliflower.— Use 500 lb. to 1,000 lb. of 2-8-16 or 3-8-15 per 
acre If following a crop where nitrogenous fertilizers have been used add? 
tional nitrogen may result in the production of heads too large for market 

n'd TooTb to 2 n d lh SUC f h C0 " d i ti0n f S ' USC S°° ' b - t0 40 ° ,b - ° f super JhoTpha 
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Spinach and Lettuce.— Apply 800 lb. to 1,500 lb. of 2-8-16 or 3-8-15 per 
acre. With head lettuce, where moisture conditions are satisfactory, heading 
may be delayed by excess of available nitrogen. Under such conditions, an 
0-12-15 at 500 lb. to 1,000 lb. per acre is recommended. If 0-12-15 is not avail- 
able 300 lb. to 600 lb. of superphosphate and 150 lb. to 300 lb. of muriate of 
potash may be used. 

Carrots. — Except on virgin land, nitrogen in the fertilizer application is 
apparently unnecessary as quantities as low as 2 per cent in the fertilizer mixture 
will induce excessive splitting. Accordingly, applications of superphosphate up 
to 400 lb. and muriate of potash up to 200 lb. per acre is recommended for this 
crop. If available an 0-8-16 or 0-8-24 at 500 lb. to 1,000 lb. per acre may be 
used. 

Boron Deficiency. — In many instances boron deficiency symptoms have been 
observed in crops growing on muck soils. Probably the most serious losses have 
occurred with celery and turnips. Where such symptoms occur, apply up to 
30 lb. of borax per acre. This application should not be repeated until deficiency 
symptoms are again observed. 

Where muck soil has been utilized for crop production for a number of 
years, available nitrogen is usually not as high as in the soils for which the above 
recommendations are intended, and more of this element may be used to 
advantage. For such soils the recommendations of the Advisory Fertilizer 
Board of Ontario are applicable. These are as follows. 

RECOMMENDATIONS OF THE ADVISORY FERTILIZER BOARD OF ONTARIO, 1939. 
FOR VEGETABLE CROPS ON MUCK SOILS 

Late Celery.— 1,500 to 2,000 lb. 2-8-16 or 2-8-10. Additional applications 
of water-soluble nitrogen may be required in cold or wet periods during growth. 
Where soil analysis supplemented by the appearance of the crop indicates the 
need of high potash, 2-8-24 may be used instead of 2-8-16. 

Early Celery.— 1,200 to 1,500 lb. 2-8-16 or 2-8-10. Additional applications 
of water-soluble nitrogen may be advisable, depending upon the appearance of 
the crop. 

Lettuce, Spinach. Swiss Chard.— 500 to 1,000 lb. of 2-8-16. The fertilizer 
should be broadcast and disked in before seeding. Side-dressing with water- 
soluble nitrogen may be necessarv during growth. 

Cabbage, Cauliflower.— 1 ,000 to 1,500 lb. of 2-8-16 or 2-8-10; 400 to 500 lb. 
of this may be applied in the row, four inches deep, and the remainder broadcast 
and disked in. 

Onions.— 1,000 to 1,500 lb. of 0-12-15 or 2-8-16; 300 to 500 lb. may be 
applied two inches below the seed, and the remainder broadcast and disked in. 
In some cases 100 lb. of copper sulphate, mixed thoroughly with the fertilizer, 
may improve the colour and quality of onions. 

Beets, Parsnips, Carrots.— 500 to 1.000 lb. of 0-12-15 or 2-8-16. For root 
crops apply with fertilizer drill or broadcast and disk in. 

Potatoes.— 500 to 1,000 lb. of 0-12-15 or 2-8-16. To avoid hollow tubers, 
plant closely. 

Fertilizers for Raspberries and Strawberries 

(Recommendations of the Horticultural Division, 
Central Experimental Farm, Ottawa) 

Both raspberries and strawberries require a soil high in organic matter, 
retentive^ moisture. Unless the soil is naturally well supplied with humus, it is 
necessary to build up the supply for a year or two previous to planting. 

Barnyard manure, green manure crops or mulch, for example, hay or straw. 
must be the basis of the sbil fertility program. Maintenance of fertility in a 
raspberry or strawberry plantation is very simple if plenty of barnyard manure 



15 

is available. Where manure is not available, it is necessary to resort to the use 
of green manure crops or mulch. Commercial fertilizers are beneficial as a 
supplement. 

RECOMMENDATIONS FOE RASPBERRIES 

On a normal or well balanced soil, the supply of nitrogen appears to be the 
main factor limiting growth and fruitfulness. 

1. Apply barnyard manure, 15-20 tons per acre, previous to setting out the 
plantation. Annual applications should be made thereafter in late fall or early 
spring, the rate of application varying with the needs of the plantation as 
evidenced by growth, fruitfulness and hardiness. 

2. When manure is not available, green manure crops should be grown in 
advance of planting and annually thereafter during the life of the plantation. 
Supplement annually with a complete commercial fertilizer applied in early 
spring, at the acre rate and the approximate proportions of: 400 lb. nitrate of 
soda, 180 lb. 20 per cent superphosphate, 100 lb. muriate or sulphate of potash; 
equivalent to 700 lb. of a 9-5-7. 

RECOMMENDATIONS FOR STRAWBERRIES 

The application of 20 to 25 tons per acre of manure applied for a hoed 
crop one year before planting is strongly recommended. 

Nitrogenous fertilizers applied at planting time are liable to cause injury 
to the plants; therefore, the application at this time of commercial fertilizers 
should be limited to those supplying mineral plant food, such as a 0-12-10 or 
0-12-15, at the rate of 150 to 250 lb. per acre. 

If a complete fertilizer is considered preferable, its application should be 
deferred until one month after planting and may consist of 600 lb. per acre of a 
9-5-7. 

In all cases in late summer, that is, late August and early September, two 
applications two weeks apart of 100 to 125 lb. each of nitrate of soda should be 
made to stimulate the formation of fruit buds. 



Fertilizers for Tree Fruits 

(Recommendations of the Horticultural Division, 
Central Experimental Farm, Ottawa) 

An adequate supply of organic matter, whether supplied as barnyard manure, 
green manure crops or mulch material such as hay or straw, must form the 
basis of the orchard soil management program. The following fertilizer recom- 
mendations should, therefore, be regarded as supplementary to a satisfactory 
organic-matter content in the soil. No good rule-of-thumb method for yearly 
and genera] fertilizer applications can be made. It is only by watching growth 
and foliage appearance that growers will ultimately maintain an approximately 
correct relationship in their fertilizers. 

As a general practice in most orchards the application of the minerals 
separately from the nitrogen is a very good practice. A lack of nitrogen is 
very quickly expressed by the tree in the form of light green foliage and, for- 
tunately, this condition is quickly corrected by the application of a quickly avail- 
able nitrogenous fertilizer. It is safer to supply a large amount of nitrogen 
to a soil known to be well stocked with mineral nutrients than to one which 
may be low in these elements. With yearly applications of mineral fertilizer-. 
nitrogen may be employed as a balancer, using the foliage and growth characters 
to indicate whether a heavy or light application should be made. Ordinarily 
400 lb. of ammonium sulphate per acre or its equivalent would be considered 
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a moderately heavy application and should only be employed on soils not high 
in nitrogen. An application of 300 lb. would be a moderate application. If 
the available mineral content of the soil is high the heavier application would 
be satisfactory; if low it would doubtless do as much harm as good. Since 
many orchards are not solidly planted and contain trees of different ages, 
growers often prefer to apply the fertilizer only to the soil area occupied by 
the tree roots. An application of % lb. of ammonium sulphate for each inch of 
trunk diameter would constitute a moderately heavy application. Orchards 
in sod generally require heavier applications of quickly available nitrogen than 
orchards which are cultivated. This is especially true in areas where the mulch 
material does not decompose rapidly owing to the lack of sustained adequate 
moisture conditions. On the other hand, the maintenance of organic matter. 
the source of more slowly available nitrogen, is more difficult in cultivated 
orchards. Decomposition of organic matter often occurs at such a rate and 
at such a time that the trees are unable to make full use of the liberated nitrogen 
and considerable loss occurs through leaching and erosion. 

To accomplish its purpose nitrogen should be applied early in the spring 
well in advance of tree growth. On cultivated orchards mineral fertilisers 
should be applied either in the spring or fall at a time when it is possible to 
immediately work the soil. 

The following annual applications are suggested on soils which are at 
present producing satisfactory results without any foliage symptoms indicating 
lack of any individual element. 

1. Use 200 lb. per acre of 20 per cent superphosphate; 125 lb. per acre of 
either sulphate or muriate of potash; nitrogen as needed and in the form 
preferred by the grower. On alkaline soils, a nitrogen fertilizer with residual 
acid reaction, such as sulphate of ammonia, should be used. 

If it is desirable to apply the fertilizer only to the soil area occupied by 
the tree roots use ^ lb. of 20 per cent superphosphate and \ lb. of sulphate 
or muriate of potash for each inch of trunk diameter. 

2. Where a complete fertilizer is desired, a 9-5-7 is suggested at the rate 
of 700 lb. per acre or 1£ lb. per each inch of trunk diameter. It must be noted 
that this is to be considered as a maintenance fertilizer on soils in which the 
plant foods are in a well balanced condition. 

3. Where leaf scorch due to potassium deficiency is present, it would be 
well to eliminate the nitrogen for a season at least and rely solely upon minerals, 
applying superphosphate at 200 lb. per acre and sulphate or muriate of potash 
at 350-400 lb. per acre until the deficiency is corrected. On such soils a 4-8-10 
should prove a good maintenance fertilizer. 

4. Where manure is available it may be employed successfully. On the 
average, most barnyard manure is about correct in its proportion of nitrogen, 
phosphorus and potassium for orchard use. Annual applications of 6 to 7 
tons per acre should be sufficient to provide the equivalent of 700 to 800 lb. 
of a 9-5-7. Since the nitrogen in manure is rendered available rather slowly 
it may be necessary to supplement manure with a quickly available nitrogenous 
fertilizer early in the spring. Excessive quantities of manure may delay the 
trees hardening off in the fall, rendering them susceptible to winter injury. 

This publication was prepared by the following officers of the Dominion 
Department of Agriculture:— 
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